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I LED TO THIS STUDY?

ngstanding research program related to Superfund exposures in South Carclina

MIH/NIEHS funding from 2005-2014 “Methods to Detect Maternal Exposures and €
Outcomes’ with 22 publications

* Reading reports and recognizing other ways the data can be analyzed
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OMTEN YEARS OF SUPERFUND STUD

usters of low prevalence outcomes using Bayesian local likelihood cluster ¢

mple fechniques to sample soil
addresses can be used to estimate exposure using a semi-parametric additive madel (G
istinguish natural and anthropogenic sources of metals
tals are associated with LBW (Ph*Cd), intellectual disability (Pb, As, As*Pb Ni*Ph) cerebral pals
ere are more vulnerable times during pregnancy-As |* trimester, Hg | * and 3" trimester
» We can model human absorption using physiologic extraction tests- sastric and intestinal - Cd, Ni. Pb,. Cr
» Change points for Pb that convey high risk- e.g bicavailable intestinal 9.1 Smg/kg (1 30.6mglke’! of soil Pb)*
* EPA PRGIRSSL for Pb= 400mg/ke! dw
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LISHED AUGUST 2018
IRONMENTAL GEOCHEMISTRY AND HEALT

wiron Geochem Healih
futpsfidol.org/ 110 F310653-018-8175-2

Population-based mortality data suggests remediation is
modestly effective in two Montana Superfund counties

B. Davis - 8, McDermotd - M. MceUarter - A, Ortaglia
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3

Metal

Locations discovered

Relationship to mining

Aluminum?*

Hair

Surface water

Combined with copper to form an alloy-

aluminum bronze

Arseniche

Blood

Hair

Alr
Buildings/Structures
Ground water

Sediment

Soil

Solid waste
Surface water

Released during the copper mining

process

Cadmiumb<

Hair

Air
Buildings/Structures
Ground water

Sediment

Soil

Solid waste
Surface water

Released during the mining and smelting

processes

Copperb

Hair
Ground water
Sediment

Soil
Surface water

Mined from the Berkeley and Continental

pits

2Bilver Bow county
bSilver Bow and Deer Lodge
EPA or ATSDR Identified as threat to human health and/or carcinogen

ED_002601_00004620-00005



P\:elationship to mining

Ground water

Surface water

Present in the copper minerals and
released in the smelting stage

Air

Buildings/Structures

Ground water
Sediment

Soil
Solid waste
Surface water

Mined from the Berkeley Pit

Manganese®

Hair
Air

Ground water

Mined from the Berkeley Pit

Mercury>©

Surface water
Ground water

Sediment
Soil

Used to purify gold mined from the
Berkeley Pit

Molybdenum®

Hair

Mined from the Berkeley and
Continental pits

Zinc?

Ground water
Sediment

Soil
Surface water

Mined from the Berkeley Pit

Uraniuma<

Hair

Unknown

Silvera©

Surface water

Mined from the Berkeley Pit

*Silver Bow

tSilver Bow and Deer Lodge
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Type Condition ICD-10-CM Code Reference
Cancers Stomach Cl6,D00.2 Yuan,Yang, & Li, 201 6;Arita & Costa, 2010
Naujokas et al., 201 3; Arita & Costa, 2010

Liver and intrahepatic bile ducts C22,D0OI.5

Pancreas C25,001.7 Arita & Costa, 2010; Garcia-Esquinas, et al., 2013

Nawrot et al,, 2015; Naujokas et al., 201 3; Smith
Bronchus and lung C34,D02.20 et al,, 2018; Garcia-Esquinas, et al,, 2013

C43,C44, D03, Naujokas et al,, 2013

Do4

Breast C50, DO5 Byrne et al,, 2013

Arita & Costa, 2010; Garcia-Esquinas, et al., 2013

Skin

Prostate C61,D07.5

. . Naujokas et al., 201 3; Smith et al., 2018; Arita &
Kidney, except renal pelvis Cé64,D09.1 Costa, 2010; Song et al., 2015

Smith et al., 2018; Naujokas et al,, 2013; Arita &
Bladder C67,D09.0 Costa, 2010

Brain Caffo et al., 2014
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SXHO &

Reference
Condition ICD-10-CM Code

Neurological Alzheimer’s disease G30 Squitti et al., 2012;Bonda et al,, 2010
conditions Motor neuron disease® G122 di Capozzella et al., 2014;Vinceti et al,, 201 2; Sutedja
et al,, 2009
Multiple sclerosis G35 Etemadifar et al, 2015
Liu et al,, 201 3; Campbell,2006; Racette et al., 2016

Parkinson’s disease G20

Cardio- and Ischemic heart diseases 120-125 Naujokas, et al., 201 3; Tellez-Plaza et al,, 201 3; States
cerebrovascular et al.,, 2009; Lee, et al, 2011
diseases

Heart failure 150 Tellez-Plaza et al,, 201 3; Borné, etal,, 2015

Cerebrovascular disease 160-169 Tellez-Plaza et al,, 2013; Agarwal, et al., 201 |

Atherosclerosis 170 Fagerberg et al,, 2015; Solenkova et al,, 2014

Organ failure Liver failure K72 Hyder et al., 2013;
Sabath et al, 201 2; Soderland et al,, 2010

Renal failure NI7-N19
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g
conditions

Observed deaths, n

1245

3463

486

678

Expected deaths, n

1041.96

2542.59

478.98

54591

Overall mortality, SMR (95%
Ch

119 (1.13,1.26)*

1.36 (1.32, 1.40)

1.01 (092, 1.10)*

1.24 (1.15,1.34)*

Age and sex specific
mortality, SMR (95% CI)

<35

2.12 (0.42,3.82)

112(022,2.09)

0.74 (0.00,1.77)

35-54

[.21 (0.85,1.56)

i.71 (1.42, 2.00)

.69 (0.34,3.04)

i.52 (1.05, 1.99)

Male 5574

1.29 (1.5, 1.44)

1.46 (1.34, 1.59)

.20 (0.80,1.60)

1.61 (i.33,1.89)

75+

109 (0.97,1.21)

.28 (1.20,1.36)

0.96 (0.80,1.11)

1,19 (1.03,1.35)

<35

0.40 (0.00,1.19)

0.92 (0.00, 1.96)

0.78 (0.00, I.85)

35-54

0.82 (0.53,1.10)

1.62 (1.16,2.07)

0.88 (0.02,1.74)

.28 (0.75, 1 .80)

Female 574

1.32 (1.6, 1.48)

1.67 (1.49, 1.85)

1.28 (085,171

1.34 (1,05, 1.63)

75+

1.19 (1.05, 1.33)

1.30 (1.23,1.37)

0.99(0.87,1.11)

1.07 (0.92, 1.22)

Trend analysis, hazard ratio
for each additional year (p-~
value)

0.97 (0.0004)

0.95 (<.0001)t

097 (0.01)

0.98 (0.16)

*Homogenous by age and sex, overall SMR
Bolded text indicates statistically significant

1Trend anal

ED_002601_00004620-00009



S Population

Frgurs 10 Cancer relatad mortaltyrates Torbeer Lodge& Silver Bow Figure 2. Cerebrod and vardiovascular disease related mortality fatesfor Deer
comparsdigialiremaning Mantana folnties: 20005201 5 Lodge & Silvier:Bow: compared 1o all remaining Mentana Solinties: 2000:2015
ST ANE T Riend Be Beleuly A A S i palEor gl DiE: Hhdicales slumnCan b diIare et Debe BT L as B At CorEean RS
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e 3 Neurclogisal diseaseiralatad arality fates Yo Deer Lodge & Silver Bow Figure 4. Organ fallure related monaity eates for Dees Eodge & Silver Bog:
comparedto all demaining Martanaianties D000-3018 comparedto all remaining Montana tountiss H000:2015
b el e e e s e e e Hndidtes Sdniantaliciehtas Lot e Gk o CBEl HIgUpE
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Acting EPA Administeator Andrgw
Whesler makes historic visit to Butte,
Anaconda Friday

“Wheeler said the EFA s evaiualing
Frofessor Suzanne MeDermotl's

spidemiciogical study that came out
fate tast month and is consideting
asking ATSDR fo expand their study
fo include Butle residents.”
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Cancer sites
All sites

SB & DL

g £0 e

Remaining counties (ref)

n age-adjusted incidence

n age-adjusted incidence

4061 4751

77470 470.2

IRR (85% Cl)
1.01 (0.98, 1.04)

p-value
0.4624

Liver & bile duct

52 5.6

794 4.5

1.62 (1.14-2.31)

0.0076

Smali intestine,
colorectal, & anus

51.1

7752 47.0

1.10 (1.00-1.22)

0.0494

Lung & bronchus

10114

1.09 (0.99-1.19)

0.0659

Kidney & renal pelvis

2270

1.07 (0.87-1.32)

0.4997

Brain & other organs
of the central nervous
system

1137

1.72 (1.05-2.82)

0.0317

Lymphoma, myeloma,
leukemia, mesothelioma,
& Kaposi sarcoma

0.94 (0.84-1.05)

Female genital organs

1.00 (0.87-1.16)

Male genital organs

0.94 (0.87-1.03)

Others

1.07 (1.02-1.13)

Bolded= significant results
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ATIONS FOR OUR SUPERFUND RESEAR

,A.B. Lawson, S. McDermott,A. P. Lamichhane & M.Aelion (2008) A spatial analysi
etardation of unknown cause and maternal residence during pregnancy. Geospat He

on, C. M. H.T Davis, 5. McDermott & A. B. Lawson (2008) Metal concentrations in rural
psoil in South Carolina: potential for human health impact. 5ciTotal Environ, 402, 149.56

Aclion,C. M., H.T Davis, 8. McDermott & A B. Lawson (2009) Soil metal concentrations and

toxicity: associations with distances to industrial facilities and implications for human health. Sei
Total Exwiron, 407 221623

¢ Aclion C. M. H.T Davis Y Lin A B Lawson & 8. McDermott (2009) Validation of Bayesian

kriging of arsenic, chromium, lead, and mercury sinface soil concentrations based on internode
sampling. Environ SciTechnol 43, 44308
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5. McDermott A B Lawson & M. Aelion (2009) Are clusters of mental
ioh correlated with clusters of developmental delay? Geaspat Health 4, 1 7-

LA B Lawson, S. McDermott & C. M. Aelion (2009) Variable selection for sp
om field predictors under a Bayesian mixed hierarchical spatial model Spat

patiotemporal Epidemiol |, 95-102.

Davis, H T, C. M Aclion, S. McDermott & A. B. Lawson (2009) ldentifying natural and
anthropogenic sources of metals in urban and rural soils using GIS-based data, PCA, and
spatial interpolation. Environ Pollut 157, 2378-85,

* Kim | l.A B Lawson, 5. McDermott & C. M. Aclion (2010) Bayesian spatial modeling of
disease risk i relation to multivariate environmental risk fields, Stor Med 29, 142.57,
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hott A Lawson & C.M Aelion (2010 The relationship between ment
lays in children and the levels of arsenic, mercury and lead in soil sample
nee during pregnancy. Int | Hyg Environ Health, 213, 116-23,

B Lawson, §. McDermott & C. M. Aelion (201 1) Variable selection for spatial la
sian spatial model, Statistical Modelling, |1, 535-555.

mott, S., W.Bao, C. Marjorie Aclion, B. Cai & A, Lawson (2012) When are fetuses and y
¢ susceptible to Soil metal concentrations of arsenic, lead and mercury!? Spal Spatioctemporal Ep
72,

Aelion, C. M., H.T. Davis, A B. Lawson, B. Cai & S. McDermott (2013) Associations between soil lead
concentrations and populations by racélethnicity and income-to<poverty ratio in urban and rural aveas. Environ
Geochem Health, 35, 1-12.
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iana; Lawson, Andrew; McDermott, Suzanne: Aclion, Marjorie; Cal,
rtahce parameter modeling of misaligned predictors: soil metal measures r
 history and intellectual disability in children. Environmental Science and Pollutio

10786,

T, CM Aclion, AB. Lawson B. Cai, §. McDermott. (2014). Associations between lan
erfuse categories and soil concentrations of arsenic, lead and barium and population raceled
socioeconomic status. Science of the Total Environment. 490: 1051-1056.

McDermott, 5, Bao W Tong X, Cai B, Lawson A Aelion CM. (2014) Are different soil metals during
presnancy associated with mild and moderate/severe intellectual disability in children? Developmental

Medicine and Child Neurology,
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. Bao W Cai B, Aclion CM, Lawson A (2014) Does the metal content in soil around

nerease the risk for low birth weight in her infant! Environmental Gebehiemistry and
HT Davie A B awson, B. Cai & $. McDermott (2014) Temporal and spatial variation
metal concentrations: Implications for exposure assessment. Environmental Pollution, |

Aeiion ChL L | Burch |B. Cai B, Lawson AB, McDermott S (2016) Potential souirces and racia
fes in the residential distribution of soil arsenic and lead among of pregnant women Stience of the Tt
ment (STOTEN)

B A B lawson S McDermott & C. M Aelion (2016) A Bayesian semiparametric approach with change
soints for spatial ordinal data. Star Methods Med Res. 75: 644-658 DOI:10.1177/09622802 1246341 5
Hong | Wang v, McDermott 5, Cai B Aelion M. Lead | {201 6) A physiologically-bazed extraction test to dseans
relationships between bioavailable metals in urban soil and neurodevelopmental conditions in children.
Environmental Pollugion 212, 917 dol 10,101 6/ envpol 201 601,001
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and ATSDR scientists need to describe their approaches —

ependent experts needs to determine if state of the art meth

* Need evidence based approaches to monitoring — air, water, soil

¢ Risk directed surveillance of health impacts — pregnant women, infants,
children, adults
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